— 09/403075 

PCT/US99/02$74 



V25 



LOCUS HMEKK1 NUC 3911 BP DS- 

1 CGGCCTGGAA GCACGAGTGG TTGGAAAGGA GAAATAGGCG AGGGCCTGTG GTGGTAAAAC 
61 CAATCCCAGT TAAAGGAGAT GGATCTGAAA TGAATCACTT AGCAGCTGAG TCTCCAGGAG 
121 AGGTCCAGGC AAGTGCGGCT TCACCAGCTT CCAAAGGCCG ACGCAGTCCT TCTCCTGGCA 
181 ACTCCCCATC AGGTCGCACA GTGAAATCAG AATCTCCAGG AGTAAGGAGA AAAAGAGTTT 
241 CCCCAGTGCC TTTTCAGAGT GGCAGAATCA CACCACCCCG AAGAGCCCCT TCACCAGATG 
3 01 GCTTCTCACC ATATAGCCCT GAGGAAACAA ACCGCCGTGT TAACAAAGTG ATGCGGGCCA 
3 61 GACTGTACTT ACTGCAGCAG ATAGGGCCTA ACTCTTTCCT GATTGGAGGA GACAGCCCAG 
421 ACAATAAATA CCGGGTGTTT ATTGGGCCTC AGAACTGCAG CTGTGCACGT GGAAC ATTCT 
481 GTATTCATCT GCTATTTGTG ATGCTCCGGG TGTTTCAACT AGAACCTTCA GACCCAATGT 
541 TATGGAGAAA AACTTTAAAG AATTTTGAGG TTGAGAGTTT GTTC C AG AAA TATCACAGTA 
601 GGCGTAGCTC AAGGATCAAA GCTCCATCTC GTAACACCAT CCAGAAGTTT GTTTCACGCA 
661 TGTCAAATTC TCATACATTG TCATCATCTA GTACTTCTAC ATCTAGTTCA GTAAACAGCA 
7 21 TAAAGGATGA AGAGGAACAG ATGTGTCCTA TTTGCTTGTT GGGCATGCTT GATGAAGAAA 
7 81 GTCTTACAGT GTGTGAAGAC GGCTGCAGGA ACAAGCTGCA CCACCACTGC ATGTCAATTT 
841 GGGCAGAAGA GTGTAGAAGA AATAGAGAAC CTTTAATATG TCCCCTTTGT AGATCTAAGT 
901 GGAGATCTCA TGATTTCTAC AGCCACGAGT TGTCAAGTCC TGTGGATTCC CCTTCTTCCC 
961 TCAGAGCTGC ACAGCAGCAA ACCGTACAGC AGCAGCCTTT GGCTGGATCA CGAAGGAATC 
1021 AAGAGAGCAA TTTTAACCTT ACTCATTATG GAACTCAGCA AATCCCTCCT GCTTACAAAG 
10 81 ATTTAGCTGA GCCATGGATT CAGGTGTTTG GAATGGAACT CGTTGGCTGC TTATTCTCTA 
1141 GAAACTGGAA CGTAAGGGAA ATGGCCCTTA GGCGTCTTTC CCACGACGTT AGTGGGGCCC 
1201 TGTTGTTGGC AAACGGGGAG AGCACTGGAA ACTCTGGAGG CGGCAGTGGG GGCAGCTTAA 
1261 GCGCGGGAGC GGCCAGCGGG TCCTCCCAGC CCAGCATCTC AGGGGATGTG GTGGAGGCGT 
1321 GCTGCAGTGT CCTGTCTATA GTCTGCGCTG AC CCTGTCTA CAAAGTGTAC GTTGCTGCTT 
1381 TAAAAACATT GAGAGCCATG CTGGTATACA CTCCTTGCCA CAGTCTGGCA GAAAGAATCA 
1441 AACTTCAGAG ACTCCTCCGG CCAGTTGTAG ACACTATCCT TGTCAAGTGT GCAGATGCCA 
1501 ACAGCCGCAC GAGTCAGCTG TCCATATCTA CAGTGCTGGA ACTCTGCAAT GGCCAAGCAG 
1561 GAAAGCTGGC GGTTGGGAGA GAAATACTTA AAGCTGGGTC CATCGGGGTT GGTGGTGTCG 
1621 ATTACGTCTT AAGTTGTATC CTTGGAAACC AAGCTGAATC AAACAACTGG CAAGAACTGC 
1681 TGGGTCGCCT CTGTCTTATA GACAGGTTGC TGTTGGAATT TCCTGCTGAA TTCTATCCTC 
1741 ATATTGTCAG TACTGATGTC TCACAAGCTG AGCCTGTTGA AATCAGGTAC AAGAAGCTGC 
1801 TCTCCCTCTT AACCTTTGCC TTGCAATCCA TTGACAATTC CCACTCGATG GTTGGCAAGC 
1861 TCTCTCGGAG GATATATCTG AGCTCTGCCA GGATGGTGAC CGCAGTGCCC GCTGTGTTTT 
1921 CCAAGCTGGT AACCATGCTT AATGCTTCTG GCTCCACCCA CTTCACCAGG ATGCGCCGGC 
1981 GTCTGATGGC TATCGCGGAT GAGGTAGAAA TTGCCGAGGT CATCCAGCTG GGTGTGGAGG 
2041 ACACTGTGGA TGGGCATCAG GACAGCTTAC AGGCGCTGGC CCCCGCCAGC TGTCTAGAAA 
2101 ACAGCTCCCT TGAGCACACA GTCCATAGAG AGAAAACTGG AAAAGGACTA AGTGCTACGA 
2161 GACTGAGTGC CAGCTCGGAG GACATTTCTG ACAGACTGGC CGGCGTCTCT GTAGGACTTC 
2221 CCAGCTCAAC AACAACAGAA CAACCAAAGC CAGCGGTTCA AACAAAAGGC AGACCCCACA 
2281 GTCAGTGTTT GAACTCCTCC CCTTTGTCTC ATGCTCAATT AATGTTCCCA GCACCATCAG 
2341 CCCCTTGTTC CTCTGCCCCG TCTGTCCCAG ATATTTCTAA GCACAGACCC CAGGCATTTG 
2401 TTCCCTGCAA AATACCTTCC GCATCTCCTC AGACACAGCG CAAGTTCTCT CTACAATTCC 
2461 AGAGGAACTG CTCTGAACAC CGAGACTCAG ACCAGCTCTC CCCAGTCTTC ACTCAGTCAA 
2521 GACCCCCACC CTCCAGTAAC ATACACAGGC CAAAGCCATC CCGACCCGTT CCGGGCAGTA 
2581 CAAGCAAACT AGGGGACGCC ACAAAAAGTA GCATGACACT TGATCTGGGC AGTGCTTCCA 
2641 GGTGTGACGA CAGCTTTGGC GGCGGCGGCA ACAGTGGCAA CGCCGTCATA CCCAGCGACG 
2701 AGACAGTGTT CACGCCGGTG GAGGACAAGT GCAGGTTAGA TGTGAACACC GAGCTCAACT 
2761 CCAGCATCGA GGACCTTCTT GAAGCATCCA TGCCTTCAAG TGACACGACA GTCACTTTCA 
2821 AGTCCGAAGT CGCCGTCCTC TCTCCGGAAA AGGCCGAAAA TGACGACACC TACAAAGACG 
2881 ACGTCAATCA TAATCAAAAG TGCAAAGAAA AGATGGAAGC TGAAGAGGAG GAGGCTTTAG 
2941 CGATCGCCAT GGCGATGT C A GCGTCTCAGG ATGCCCTCCC CATCGTCCCT CAGCTGCAGG 
3 001 TGGAAAATGG AGAAGATATT ATCATCATTC AGCAGGACAC ACCAGAAACT CTTCCAGGAC 
3061 ATACCAAAGC GAAACAGCCT TACAGAGAAG ACGCTGAGTG GCTGAAAGGC CAGCAGATAG 
3121 GCCTCGGAGC ATTTTCTTCT TGTTATCAGG CTCAAGATGT GGGAACTGGA ACTTTAATGG 
3181 CTGTTAAACA GGTGACTTAT GTCAGAAACA CATCTTCTGA GCAAGAAGAA GTAGTAGAAG 
3241 CACTAAGAGA AGAGATAAGA ATGATGAGCC ATCTGAATCA TCCAAACATC ATTAGGATGT 
33 01 TGGGAGCCAC GTGTGAGAAG AGCAATTACA ATC TCTTC AT TGAATGGATG GCAGGGGGAT 
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3 361 CGGTGGCTCA TTTGCTdAGT AAATATGGAG 
3 421 CTGAACAGTT ACTCCGTGGC CTTTCGTATC 
34 81 TCAAAGGTGC CAATTTGCTC ATTGACAGCA 
3 541 GAGCTGCAGC CAGGTTGGCA TCAAAAGGAA 
3 601 TGGGGACAAT TGCATTCATG GCGCCTGAGG 
3661 GTGATGTATG GAGTGTTGGC TGCGCCATTA 
3721 ATGCAGAAAA ACACTCCAAT CATCTCGCCT 
3781 CACCGTCCAT CCCGTCACAC CTGTCCCCTG 
3 841 AACTTCAGCC TCAGGACCGG CCTCCGTCAA 
3901 CCACGTGGTA G 



CCTTCAAAGA ATCAGTAGTT ATTAACTACA 
TCCATGAGAA CCAGATCATT CACAGAGATG 
CCGGTC AG AG GCTGAGAATT GCAGACTTTG 
CTGGTGCAGG AGAGTTTCAG GGACAATTAC 
TCCTAAGAGG TCAGCAGTAT GGTAGGAGCT 
TAGAAATGGC TTGTGCAAAA CCACCTTGGA 
TGATATTTAA GATTGCTAGC GCAACTACTG 
GTTTACGAGA TGTGGCTCTT CGTTGTTTAG 
GAGAGCTGCT GAAACATCCG GTCTTCCGTA 
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.10 20 30 40 



OCC CGC OAO AGA AAA TGG CGO CCG CGG COG GCG ATC CCG CCT COT 
COG GCG CTC TCT TTT ACC GCC GCC GCC OCC CGC TAG CGC GGA OCA 

50 60 70 80 so 



CCT CGG GAT TCC COO GCG CCO CGG CGO CGX GTC CCG AGG CGG OCC 
OCA GCC CTA AGG GCC CGC GOC GCC GCC OCT CAG GOC TCC GCC CGC 

100 110 120 130 

CCG GCG GCG GAG GAG GAG GAG CTC TCC AGG OAA GCG GCG COC CCG 
CGC COC CGC CTC CTC CTC CTC GAG AOG TCC CTT COC CGC GCC GGC 

1*0 ISO 160 170 180 

CAG COG GCG COO CGG GGC TCC TGC OQC AGC CTO GCA GCG CGG GCC 
GTC GCC CGC GCC GCC CCG ACG ACQ CCC TCG OAC CGT COC GCC CGG 

150 200 210 220 

GCO AGC GOG CGG ACT OGC GGC OOC GGC AGC TGC GCA AAQ TGC GOA 
CGC TCG COC GCC TGA CCG CCO CCG CCG TCG ACG COT TTC ACG CCT 

230 240 250 260 270 

GTG TOO AGC TOO ACC AOC TGC CGG AGC AGC COC TCT TCC TCO CCG 
CAC ACC TCG ACC TGG TCO ACG GCC TCC TCG GCO AGA AGO AGC GGC 

280 290 • 300 310 

CCG CCT CGC CGC CCT OCC CAT CTA CTT CCC COT CGC CGO AGC COG 
GGC GGA GCO GCG GGA COG GTA GAT GAA GGO OCA GCG OCC TCG GGC 

320 330 340 350 360 

CGG ACG CGG CTG CAG GAG CGA CTC GCT TCC AGC CCO CGG CGG OAC 
GCC TGC OCC GAC OTC CTC OCT CAG CGA AGC TCG OOC GCC GCC CTG 

370 380 390 400 

CGC CAC CCC CGO GAG CGG CGA GTC GCT GCG GCT CCC ACT CTG CCO 
GCG GTC GGG GCC CTC GCC OCT CAG CGA CGC CGA OGC TGA GAC GGC 

410 420 430 440 450 

AGC TGG CGG CCG COC GGG ACA GCG GGG CCC GGA GCC CCG CGG GGO 
TCG ACC GCC GGC GCG CCC TOT CGC CGC GGG CCT COG GGC GCC CCC 

460 470 480 490 

• ♦ * *** * * 

CCG AGC CGC CCT CTG CAG CCG CCC CCT COG GTC GAG AGA TGG AGA 
GGC TCG GCG GGA GAC GTC GCC GGO CGA GGC CAG CTC TCT ACC TCT 

500 510 520 530 540 
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ATA AAC AAA CCC TCA AAC OAC TGC ACA AOA TOG AGS ATC GCC CGC 
TAT TTC TTT OOG ACT TTC CTC ACG TGT TCT ACC TCC TAO COG GCC 



550 560 570 5B0 



ACG ACA 

TCC TCT 


OAA TCA 
CTT ACT 


TCC 
AGO 


GGG AGA 
CCC TCT 


AOC TCA AGG 
TOO ACT TCC 


CGA CCT GTA TGC 
GCT OGA CAT ACG 


COO 
QCC 


590 




600 




610 


620 


630 


CCT GGA 
GGA CCT 


ACC ACG 
TCG TGC 


AOT 
TCA 


OCT TGG 
CCA ACC 


AOA GGA GGA 
TCT CCT CCT 


ACA GGA GAG GCC 
TOT CCT CTC CGG 


CTG 
GAC 




640 




650 


660 


670 




TGG TOG 
ACC ACC 


TGA AOC 
ACT TCG 


CAA 

GTT 


TCC CTA 
AGO GAT 


TTA AAG GAG ATG GAT CTO AAC 
AAT TTC CTC TAC CTA CAC TTC 


TGA 
ACT 


680 




690 




700 


710 


720 



ATA ACT TOO CAG CTO AOC CCC AGO GAG AGG GCC AGG GAG GTT CCO 
TAT TGA ACC CTC GAC TCO GGG TCC CTC TCC CGG TCC GTC CAA OOC 



730 740 750 760 



CTG CAC CAG CCC CCA AGG GCC GAC GAA GCC CAT CTC CTG GCA OCT 
GAC GTG OTC GGG GOT TCC CGG CTO CTT CGG OTA GAG GAC COT CGA 

770 7B0 790 800 810 



CTC COT CAG GOC GCT CGG TGA ACC CGG AAT CCC GAS GAG TAA GAC 
GAG OCA GTC CCO CGA GCC ACT TCG GOC TTA GGG GTC CTC ATT CTG 

820 830 840 850 



OGA AAC GAG TGT CCC CGO TOO CTT TCC AOA GTG GCA OAA TCA CAC 
CCT TTG CTC ACA GGG GCC ACC GAA AGO TCT CAC CGT CTT ACT GTG 

860 870 880 890 900 



CAC CCC GAA GAG CCC CAT CAC CGO ATC GCT TCT CCC CGT ACA OCC 
GTG OOO CTT CTC OOG GTA GTG OCC TAC CGA AOA GGG GCA TGT COG 



910 920. 910 940 



CAG 

GTC 


AGG 
TCC 


AGA 

TCT 


CGA 
GCT 


GCC 
COO 


GCC 
CGG 


GCG 
CGC 


TGA 
ACT 


ACA AAG 

TGT TTC 


TGA 

ACT 


TGA 
ACT 


GAG 
CTC 


CCA 
GGT 


GOC 
CCO 


950 






960 






970 


980 






990 


TGT 
ACA 


ACC 
TOO 


TGC 
ACG 


TGC 
ACG 


AOC 
TCG 


AGA 
TCT 


TAG 
ATC 


GAC 

c*o 


CCA ACT 
QGT TGA 


CTT 
GAA 


TCC 
AGG 


TGA 
ACT 


TTG 
AAC 


GAG 

CTC 






1000 




1010 




1020 






1030 




GAG 
CTC 


ACA 
TGT 


GTC 
CAG 


CAG 
CTC 


ACA 

TGT 


ATA 
TAT 


AAT 
TTA 


ACC 
TGG 


GGG TOT 
CCC ACA 


TTA 
AAT 


■TTG 
AAC 


GOC 
CCO 


CAC 
GTG 


AGA 
TCT 
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1040 10S0 1060 1070 



* 



1080 



ACT CCA OCT OTO OQC GTC OAO CAT TCT OTA TTC ACC TCT TGT TTC 
TCA COT CGA CAC CCC CAC CTC CTA AGA CAT AAG TOO AGA ACA AAC 



1090 1100 mo 



1120 



4 



TCA TGC TCC OGG TGT TTC ACC TAG AAC CCT CTC ACC CCA TGT TAT 
ACT ACG AGO CCC ACA AAG TCG ATC TTC GGA CAC TOG OGT ACA ATA 

1130 H40 1150 1160 U70 

OGA GAA AAA CTT TAA AAA ATT TCG AGG TTC AGA OTT TCT TCC AGA 
CCT CTT TTT GAA ATT TOT TAA AGC TCC AAC TCT CAA ACA AGG TCT 

H80 1190 1200 1210 

* * * •*♦♦*. 

AAT ACC ACA OTA GGC GTA OCT CGA GAA TCA AAG CTC CAT CCC GGA 
TTA TGC TGT CAT CCG CAT CGA OCT CTT ACT TTC GAO GTA GGG CCT 

1220 1230 1240 1250 1260 

*** ♦• ♦**♦ 

ACA CCA TCC AGA AOT TTC TGT CAC GCA TGT CAA ATT CTC ACA CAC 
TOT GGT AOO TCT TCA AAC ACA OTO CGT ACA OTT TAA GAG TOT CTG 

1270 1280 .1290 1300 

TGT CAT COT CTA GCA CAT CCA CAT CTA OTT CAO AAA ACA OCA TCA 
ACA GTA OCA GAT CGT GTA GGT OTA GAT CAA OTC TTT TOT COT ACT 

1310 1320 1330 1340 1350 

* * * •*## 

AOG ATC AAG AGG AGC AGA TGT GTC CCA TCT GCT TGC TCG GCA TCC 
TCC TAG TTC TCC TCG TCT ACA CAO GGT AGA CGA ACG ACC COT ACG 

1360 1370 1380 1390 

TOG ATC AGG AGA OCC TCA CTC TCT GTG AAG ATC GCT £GA GGA ACA 
ACC TAC TCC TCT COG ACT OAC ACA CAC TTC TAC CGA CGT CCT TCT 

1*00 1410 1420 1430 1440 

* * • ♦****. 

AGC TGC ACC ACC ATT GCA TGT CCA TCT GGG COG AAG ACT GTA GAA 
TCG ACC TOG TOO TAA CGT ACA GGT AGA CCC GCC TTC TCA CAT CTT 

1450 1460 1470 1480 

* * * ♦%« # + 9 

GAA ATA GAG AGC CTT TAA TAT GTC CCC TTT OTA GAT CTA AOT OGA 
CTT TAT CTC TCG GAA ATT ATA CAG GGG AAA CAT CTA GAT TCA CCT 

14*0 1500 1510 1520 1530 

*** *•••*• 

GAT CCC ATG ACT TCT ACA GCC ATC ACT TAT CAA GCC CCG TOO ACT 
CTA GGG TAC TGA AGA TGT CGO TAC TCA ATA QTT COG GGC ACC TCA 

1540 1550 1560 1570 
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CCC COG CCT CCC TGC GAG CTGTCCAOCAGCOlTOT'CCCCOCAOC 
OGG GGC OGA GGG ACG CTC GAC AGO TCG TCG GTA GGA GOO OCG KG 

1580 1590 1600 1610 162 o 

* * • * * * 4 # 

AGC CCG TGG CCG GAT GAC AGC GGA GGA ATC AGO AGA GCA GTT TTA 
TCG OGC ACC GGC CTA GTG TCG CCT CCT TAG TCC TCT GOT CAA AAT 

lfi 30 1640 1650 1660 

ACC TTA CTC ATT TTG GAA CCC AGC AGA TTC CTT CCC CTT ACA AAG 
TGG AAT GAG TAA AAC CTT GGG TCG TCT AAG GAA GGC GAA TGT TTC 



167 0 1680 1690 1700 

* * * • * * « 



1710 



ATT TOO CCG AGC CAT GGA TTC AGG TGT ,TTO GAA TOO AAC TCG TTC 
TAA ACC CCC TCG GTA CCT AAC TCC ACA AAC CTT ACC TTG AGC AAC 

1720 1730 1740 1750 

* * * • • • ** 

GCT GCT TAT TCT CTA GAA ACT GGA ACG TAA GGG AAA TGG CCC TTA 
CGA CGA ATA AGA GAT CTT TGA CCT TGC ATT CCC TTT ACC GGG AAT 

1760 1770 1780 1790 1800 

GGC GTC TTT CCC ACG ACG TTA GTG OGG CCC TGT TGT TGG CAA ACG 
CCG GAG AAA GGG TGC TGC AAT CAC CCC GGG ACA ACA ACC GTT TGC 

1810 1820 1830 1840 

GGG AGA GCA CTG GAA ACT CTC GAG CCG OCA GTG GGG GCA GCT TAA 
CCC TCT CGT GAC CTT TGA GAC CTC CGC COT CAC CCC CGT CGA ATT 

1850 I860 1870 1880 1890 

GCG CGG GAG COG CCA GCG GGT CCT CCC AGC CCA GCA TCT CAG GGG 
CGC GCC CTC GCC GGT CGC CCA GGA GGG TCG GGT CGT AGA GTC CCC 

1900 1910 1920 *1930 

ATG TGG TGG AGG COT OCT OCA GTG TCC TGT CTA TAG TCT GCG CTG 
TAC ACC ACC TCC GCA CGA CGT CAC AGG ACA GAT ATC AGA CGC GAC 

1940 1950 1960 1970 1980 

ACC CTG TCT ACA AAG TGT ACG TTG CTG CTT TAA AAA CAT TGA GAG 
TGG GAC AGA TGT TTC ACA TGC AAC GAC GAA ATT TTT GTA ACT CTC 

1990 2000 2010 2020 

CCA TGC TGG TAT ACA CTC CTT GCC AC-A GTC TGG CAG AAA CAA TCA 
GCT ACG ACC ATA TGT GAG GAA CGG TGT CAG ACC GTC TTT CTT AGT 

2030 2040 20S0 2060 2070 

AAC TTC AGA GAC TCC TCC GGC CAG TTG TAG ACA CTA TCC TTG TCA 

FIGURE 2D 
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TTO AAG TCT CTO AGG AGO CCG GTC AAC ATC TCT OAT AGO AAC ACT 

2080 2090 2100 2110 

ACT OTG CAG ATG CCA ACA OCC CCA COA GTC AGC TGT CCA TAT CTA 
TCA CAC GTC TAC GGT TGT COO CGT GCT CAG TCO ACA GOT ATA GAT 

2120 2130 . 2140 21S0 2160 

CAG TGC TOG AAC TCT OCA AGC OCC AAG CAG GAG AGC TGG COG TTG 
GTC ACG ACC TTG ACA CGT TCC COG TTC GTC CTC TCO ACC GCC AAC 

2170 2160 2190 2200 

« * * * * * * * • 

OGA GAG AAA TAC TTA AAG CTG GGT CCA TCG COO TTG GTG OTG TCO 
CCT CTC TTT ATG AAT TTC OAC CCA GOT AGC CCC AAC CAC CAC AGC 

2210 2220 2230 2240 2250 

ATT AGG TCT *TAA GTT OTA TCC TTG GAA ACC AAG CTG AAT CAA ACA 
TAA TGC AGA ATT CAA CAT AGG AAC CTT TGG TTC GAC TTA GTT TGT 

2260 2270 2280 2290 

ACT GGC AAG AAC TGC TOO GTC GCC TCT GTC TTA TAG ACA GGT TGC 
TOA CCG TTC TTG ACG ACC CAG COG AGA CAG AAT ATC TGT CCA AGO 

2300 2310 2320' 2330 2340 

* * * • * * * • • 

TGT TCO AAT TTC CTG CTG AAT TCT ATC CTC ATA TTO TCA OTA CTG 
ACA ACC TTA AAG GAC OAC TTA AGA TAG GAG TAT AAC AGT CAT GAC 

2350 23(0 2370 2380 

ATG TCT CAC AAG CTG AGC CTG TTG AAA TCA GOT ACA AGA AGC TGC 
TAC AGA GTG TTC GAC TCG GAC AAC TTT AGT CCA TGT TCT TCG ACG 

2390 2400 2410 ' 2420 2430 

♦ ♦ . * $ 

TCT CCC TCT TAA CCT TTG CCT TGC AAT CCA TTG ACA ATT CCC ACT 
AGA GOG AGA ATT OGA AAC OGA ACG TTA GGT AAC TGT TAA GGG TGA 

2440 2450 2460 2470 

COA TGG TTG OCA AGC TCT CTC GGA OGA TAT ATC TGA OCT CTG CCA 
OCT ACC AAC CGT TCG AGA GAG CCT CCT ATA TAG ACT COA GAC GOT 

2480 2490 2500 2510 2520 

GGA TGG TOA COG CAG TGC CCG CTG TGT TTT CCA AGC TGG TAA CCA 
CCT ACC ACT OGC GTC ACG GGC OAC ACA AAA GGT TCG ACC ATT GOT 

2530 2540 - ' 2550 2S60 

TGC TTA ATG CTT CTG OCT CCA CCC ACT TCA CCA GGA TGC GCC GGC 
ACG AAT TAC CAA GAC COA GGT OGO TGA AGT GGT CCT ACG COG CCG 
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2570 2560 2590 2600 2610 

* *••••*** 
OTC TGA TOO CTA TCO CGG ATO AGG TAQ AAA TTO CCG AGG TCA TCC 
CAG ACT ACC GAT AGC CCC TAC TCC ATC TTT AAC GGC TCC AGT AGG 

2620 2630 2640 2650 * 

AGC TOG GTG TOG AGO ACA CTG TOG ATG OGC ATC AGG ACA GCT TAC 
TCG ACC CAC ACC TCC TOT GAC ACC TAC CCG TAG TCC TGT CGA ATO 

2660 2670 2680 2690 2700 

AOGCCGTOOC^C^CC^GCTGTCTAOAAAACACCTCCCTTC 
TCC GGC ACC OGG OCT OGT CCA CAG ATC TTT TCT CGA GOG AAC TOG 

2710 2720 2730 2740 



* 



ACA CAG TCC ATA GAG AOA AAA CTO CAA AAO GAC TAA GTC CTA CGA 
TGT CTC AGG TAT CTC TCT TTT GAC CTT TTC CTG ATT CAC GAT GCT 

2760 2770 2780 2790 



2750 



GAC TOA GTG CCA GCT COO AGG ACA TTT CTC ACA OAC TGQ COG GCO 
CTG ACT CAC GGT CGA GCC TCC TOT AAA GAC TGT CTG ACC GGC CGC 

2800 2810 2820 2830 

.♦••••** 

TCT CTG TAG GAC TTC CCA GCT CAA CAA CAA CAO AAC AAC CAA AGC 
XGA GAC ATC CTG AAG GGT CCA GTT GTT GTT CTC TTG TTO GTT TCG 

28*0 ^ 2850 # 2860 ^ 287ft ^ 2880 

CAC CGG TTC AAA CAA AAG GCA GAC CCC AO^ ?f? 5>» Tpm am 

2890 2900 2910 ^ 2920 

CCT CCC CTT TGT CTC ATG CTC AAT TAA TGT TCC CAG CAC CAT CAG 
GCA GOG GAA ACA GAG TAC GAG TTA ATT ACA AGO GTC GTG GTA GTC 

2930 # 2940 ^ 2950 ^ 2960 # 2970 

CCC CTT GTT CCT CTG CCC CGT CTG TCC CAG ATA TTT CTA AGC ACA 
GGG GAA CAA QGA GAC GGG GCA GAC AGG GTC TAT AAA GAT TCG TGT 

2980 2990 ' 3000 ^ 3010 

GAC CCC AGG CAT TTG TTC CCT GCA AAA TAC CTT SpT SjkG 

CM«WTM<?»AACJU^<mCCTTWATGOAAG^ 

stuo 3050 3060 

3020 3030 3040 Jvaw 

, ♦ * * * 

»rv». cAC AGC GCA AGT TCT CTC TAC AAT TCC ACA GGA ACT GCT CTG 

tSc^tScStSagagagatgttaaogtctcctt^cga 

3070 3080 ^ 3090 ^ 3100 
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AAC ACC 
TTG TOO 


GAG ACT 
CTC TGA 


CAG 

ore 


ACC AOC 
TGG TCO 


TCT CCC CAG 
AGA GGG arc 


TCT TCA 
AGA AGT 


CTC AOT CAA 
GAG TCA GTT 


3110 


3120 




3130 


3140 


3150 


GAC CCC 
CTC GGG 


CAC CCT 

era gga 


CCA 
CCT 


GTA ACA 
CAT TCT 


TAC ACA GGC 
ATO TCT CCG 


CAA AGC 

GTT TCG 


CAT CCC GAC 
OTA GGG era 




3160 




3170 


3180 




3190 


CCC TTC 
GCC AAG 


CGG GCA 
GCC CCT 


OTA 
CAT 


CAA GCA 

GTT CGT 


AAC TAG GGG 
TTG ATC CCC 


ACG CCA CAA AAA GTA 
TGC GOT GTT TTT CAT 


3200 


3210 




3220 


3230 


3240 


GCA TOA 
COT ACT 


CAC TTG 
GTG AAC 


ATC 
TAG 


TGG GCA GTG CTT CCA 
ACC COT CAC GAA GOT 


OGT GTG 
CCA CAC 


ACG ACA OCT 
TGC TOT CGA 




3250 
• 


• 


3260 
* 


3270 
* * 




3280 

* • 


TTG GCG 
AAC CCC 


GCG GCG 
CGC CGC 


GCA 

CGT 


ACA GTG 
TOT CAC 


GCA ACG CCC 
CGT TGC GGC 


TCA TAC 
AGT ATG 


CCA GCG ACG 
GGT CGC TGC 


3290 

* 


3300 
* * 


* 


3310 

• * 


3320 
* 


3330 
* * 


AGA CAG 
TCT ore 


TCT TCA 
ACA ACT 


CGC 
GCG 


CGG TGG 
GCC ACC 


AGG ACA AGT 
TCC TGT TCA 


GCA GGT 
CGT CCA 


TAG ATG TGA 
ATC TAC ACT 


* 


3340 
* 


* 


3350 
• 


3360 
• * 


* 


3370 


ACA CCG 
TOT GGC 


AGC TCA 
VCG AGT 


ACT 
TGA 


CCA GCA TCO AGG ACC 
GOT OGT AGC TCC TGG 


TTC TTG AAG CAT CCA 
AAG AAC TTC GTA GOT 



3380 3390 3400 ^ 3410 ^ 3420 

TCC CTT CAA GTG ACA CCA CAC TCA CTT TCA AOT CCO AAG TCG CCG 
ACG GAA GTT CAC TOT OCT GTC ACT GAA AOT TCA CGC TTC AOC GGC 

3430 3440 34S0 f 3460 

. . « • • • * * 

TCC TCT CTC CGG AAA ACG CCO AAA ATG ACG ACA CCT ACA AAO 
AOG AGA GAG GCC TTT TCC GGC TTT TAC TGC TGT CGA TGT TTC TGC 

3470 3480 3490 ^ 3500 ^ 3510 

ACQ TCA ATC ATA ATC AAA AGT CCA AAG AAA AGA TGG AAG CTG AAQ 
TOC AGT TAG TAT TAC TTT TCA CGT TTC TTT TCT ACC TTC GAC TTC 

3520 3530 3540 3S50 

« • ♦ « • * 

AGG AGG AOQ CTT TAG CGA TCG CCA TGG COA TGT CAG CGT CTC 
TCC TCC TCC GAA ATC OCT ACC GGT ACC OCT ACA CTC tJ OAC TCC 

3560 3570 3S80 3S90 3600 

...«*•*'* 

ATG CCC TCC CCA TCO tCCCTCAGCTOCAGGTOOAAAATOGAGAAO 
TAC CCG AGC GOT AOC AOG GAG TCG ACG TCC ACC TTT TAC CTC TTC 
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3610 3620 3630 3640 



ATA 
TAT 


TTA 
AAT 


TCA 
ACT 


TCA 
ACT 


TTC 
AAG 


AOC AGG 
TCC TCC 


ACA CAC 
TCT GTG 


CAO 

CTC 


AAA 

TTT 


CTC 
GAG 


TTC CAC GAC 
AAG GTC CTG 


3650 




3660 




3670 




3680 


3690 


ATA 
TAT 


CCA 
COT 


AAG 

TTC 


COA 
OCT 


AAT 

TTQ 


AOC CTT ACA QAG 
TCG GAA TGT.CTC 


AAQ 

TTC 


ACQ 
TCC 


CTO 
CAC 


ACT GGC TOA 
TCA CCG ACT 






3700 




3710 


3730 






3730 



AAG CCC AOC AGA TAG GCC TCG GAG CAT TTT CTT CCT OTT ACC AAG 
TTC TOG TCG TCT ATC CGO AGC CTC GTA AAA GAA GGA CAA TGG TTC 

3740 3750 3760 3770 3760 

* * « * ♦ ♦ « ♦ * 
CAC AGG ATG TGG GGA CTG GGA CTT TAA Td>0 CTG TGA AAC AGG TGA 
GTG TCC TAG ACC CCT GAC CCT GAA ATT ACC GAC ACT MO TCC ACT 

3790 3800 3810 3620 

* •••••••• 

CGT ACG TCA GAA ACA CAT CCT CCG ACC AGG AGG AGO TGG TGG AAO 
GCA TCC AOT CTT TGT GTA GGA GGC TCG TCC TCC TCC ACC ACC TTC 

3630 3840 3860 3860 3870 

* ******** 
CGT TGA GOG AAO AOA TCC GGA TGA TGG OTC ACC TCA ACC ATC CAA 
GCA ACT CCC TTC TCT AGG CCT ACT ACC CAO TGG AGT TOG TAG OCT 

3880 3890 3900 3S10 

***** 
ACA TCA TCC GGA TCC TGG GOG CCA CGT CGO AGA AGA CCA ACT ACA 
TGT AOT AGC CCT ACO ACC CCC GGT GCA COC TCT TCT COT TGA TGT 



3920 



3930 3940 3950 3960 



♦ 



ACC TCT TCA TTC AOT GGA TGG COG GAO GAT CTG TC% CTC ACC TCT 
TOO AGA AOT AAC TCA CCT ACC GCC CTC CEA GAC ACC GAG TOG AGA 

• 3970 3980 3990 4000 

♦ ♦ *♦«**** 
TGA GTA AAT ACG GAG CTT TCA AOG AOT CAG TCG TCA TTA ACT ACA 
ACTf CAT TTA TGC CTC GAA AGT TCC TCA OTC AOC AGT AAT TOA TGT 

4010 4020 4030 4040 4050 

* * « • * * * • * 

CTC AOC AGT TAC TCC GTG GCC TTT CCT ATC TCC ACG AOA ACC AGA 
GAC TCO TCA ATG ACG CAC CGO AAA GGA TAG AGG TGC TCT TGG TCT 

4060 40*>0 4080 4090 

* . * * * * 

TCA TTC ACA GAG ACG TCA AAO GTG fcCA ACC TGC TCA TOG ACA 
AGT AAO TGT CTCTGCAGTTTCCACOOTTGOACGAGTAACTGTCGT 

4100 4110 4120 4130 



FIGURE 2H 



SUBSTITUTE SHEET (RULE 26) 



09/403075 

WO 99/41385 11/25 PCT/US99/02974 



Mouse MEKK1 cDNA 



CCO OTC AGA GGC TQA OAA TTO CAO ACT TTO GAO CTG CTC CCA GGT 
OQC CAG TCT CCO ACT CTT AAC OTC TOA AAC CTC GAC GAC GGT CCA 

4150 4160 4170 4180 

***••••*« 

TOG CAT CAA AAG GAA CCC OTC CAG GAG ACT TCC AGO GAC AOT TAC 
ACC GTA GTT TTC CTT GGC CAC GTC CTC TCA AGG TCC CTG TCA ATG 

4190 4200 4210 4220 4230 

* * * *.** * * ♦ 
TGG GGA CAA TTG CAT TCA TGG CGC CTG AGG TCC TAA GAG GTC AGC 
ACC CCT GTT AAC GTA AGT ACC GCG GAC TCC AGG ATT CTC CAG TCG 

4240 4250 4260 4270 

* * ♦.* « * * * ♦ 

AOT ATG GTA GGA GCT GTC ATG TAT GGA QTG TTO OCT OCO CCA TTA 
TCA TAC CAT CCT CCA CAC TAC ATA CCT CAC AAC COA COC GOT AAT 

4280 4290 4300 4310 4320 

TAG AAA TGG CTT GTG CAA AAC CAC CTT GGA ATG CAG AAA AAC ACT 
ATC TTT ACC GAA CAC GTT TTG GTG GAA CCT TAC GTC TTT TTG TOA 

4330 4340 4350 4360 

* * * * ♦ * *** 

CCA ATC ATC TCG CCT TGA TAT TTA AGA TTG CPA GCG CAA CTA CTO 
GGT TAG TAG AGC GGA ACT ATA AAT TCT AAC GAT CGC GTT GAT GAC 

4370 4380 4390 4400 4410 

* * • • • • * * * 

CAC CGT CCA TCC COT CAC ACC TOT CCC COG OTC TOC GCG ACC TGG 
GTG GCA GGT AGG GCA GTG TGG ACA GOG GCC CAO ACG CGC TGC ACC 

4420 4430 4440 4450 

* # # * # . * • * * 

CCG TGC GCT GCT TAG AAC TTC AGC CTC AGG ACC GGC CTC COT CCA 
GGC ACG CGA CGA ATC TTG AAG TCG GAG TCC TGG CCG GAG OCA GGT 

4460 4470 4480 4490 % 4500 

GAG AGC TGC TGA AAC ATC COG TCT TCC OTA CCA CGT GGT AGT TAA 
CTC TCG ACG ACT TTG TAG GCC AGA AGO CAT GGT GCA CCA TCA ATT 

4510 4520 4530 4540 

TTG TTC AGA TCA GCT CTA ATG GAG ACA GGA TAT GCA ACC GCG AGA 
AAC AAG TCT AOT CGA GAT TAC CTC TGT CCT AT^ CGT TGO CCC TCT 

4550 4560 4570 4580 4590 

GAG AAA AGA OAA CTT GTG GGC GAC CAT GCC GCT AAC CGC AOC CCT 
CTC TTT TCT CTT GAA CAC CCG CTG GTA COG CGA TTG GCG TCG GGA 

4600 4610 4620 4630 

CAC GCC ACT GAA CAG CCA GAA ACQ GGO CCA GCG GGG AAC CGT ACC 
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Mouse MEKK1 cDNA 



OTO CCG TGA CTT OTC COT CW TOC CCC GGT CGC CCC TTC GCA TOO 
4640 4650 4660 4670 4680 



TAA OCA TCT GAT TGA CAA ATC ATG ACC TCT ACC TAA OCT CGA TAT 
ATT COT ACA CTA ACT CTT TAG TAC TOG ACA TGG ATT COA CCT ATA 

4690 4700 4710 4720 



GCA GAC ATC TAC ACC TCG TOC AOG AAC TOC ACA CCG TOC CTT TCA 
CGT CTG TAG ATO TCG AGC ACC TCC TTO ACQ TCT OOC ACG GAA AOT 

4730 4740 4750 4760 4770 

* * # * *** * « 

CAO GAC TGG CTC TOO GGG ACC AGO AAC CCG ATO GAG TTT GCA TGA 
OTC CTG ACC GAG ACC CCC TGG TCC TTC CGC TAC CTC AAA CGT ACT 

4780 4790 * 4800 4810 



CTA AAG AAC ACA AGC ATA AAT TTA TTT TTG GAG CAC TTT TTC AGC 
OAT TTC TTG TCT TCG TAT TTA AAT AAA AAC CTC OTO AAA AAG TCG 

4820 ' 4830 4840 4850 4860 



TAA TCA CTA TTA CCA TGT ACA TCA ACA TOC CCG CCA CAT TTC AAA 
ATT ACT CAT AAT OCT ACA TOT AOT TOT ACG OOC GGT GTA AAG TTT 

4870 4880 . 4890 4900 



CTC AGA CTG TCC CAC ATG TCA AGA TCC ACT GTO TTT GAG OTT GTT 
GAG TCT GAC AGO OTC TAC ACT TCT AOG TGA CAC AAA CTC AAA CAA 

4910 4920 4930 4940 4950 

* # • * • * • .« * 

TGC AOT TCC CTC ACC TTG CTG GTA ATT GTO GTO YET TGT TTT CGA 
ACG TCA ACG GAG TCG AAC GAC CAT TAA CAC CAC AAA ACA AAA OCT 

4960 -4970 4980 4990 



TCC AAA TGT GAT GTA ATA TTC TTA TTT TCT TTO GAT Aa AGC TOG 
ACC TTT ACA CTA CAT TAT AAG AAT AAA AGA AAC CTA GTT TCG ACC 

5000 5010 5020 ' 5030 5040 



ACT GAA AAT TOT ACT GTG TAA TTA TIT TTO TOT TOT TAA TOT TAT 
TGA CTT TTA ACA TGA GAC ATT AAT AAA AAC ACA AAA ATT ACA ATA 

S050 5060 5070 5080 



TTO OTA CTC GAA TTO TAA ATA ACG TCT ACT OCT GTT TAT TCC ACT 
AAC CAT GAG CTT AAC ATT TAT TGC AGA TGA CGA CAA ATA AGO TCA 

5090 5100 5110 S120 5130 



TTC TAC TAC CTC AGO TOT CCT ATA OAT TTT TCT TCT ACC AAA CTT 
AAG ATO ATG GAG TCC ACA GGA TAT CTA AAA AGA AGA TGG TTT CAA 
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5150 5160 5170 



CAC TCT CAG AAT OAA ATT CTA COT GCT GTO TOA CTA TGA CTC CTA 
CTG AGA CTC TTA CTT TAA OAT GCA CGA CAC ACT CAT ACT GAO GAT 

5180 5190 '5200 5210 5220 

* « *** * « 

AGA CTT CCA GGO CTT AAG GGC TAA CTC CTA TTA GCA CCT TAC TAT 
TCT GAA GGT CCC GAA TTC CCG ATT GAG GAT AAT CCT GGA ATO ATA 

5230 5240 5250 

« • ♦ * • * 

OTA AGO AAA TGC TAC AAA AAA AAA AAA AAA AAA 

CAT TCO TTT ACQ ATO TTT TTT TTT TTT TTT TTT 
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mouse 
huren 



rrause 
human 



mouse 
human 



mouse 
huran 



mouse 
human. 



mouse 
human 



mouse 
human 



mouse 
human 



mouse 
human 
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ViMRpgc i/itMEKKl Protein Alignment 



1 ID 20 30 40 

MAAAAGDRAS SSGFPGAAAA SFEN33333G GGALQGSGAP AAGAAGLLRE 



50 60 70 80 90 

FGSAGRERAD WRKFQLiRKVR SVEUDQLPBQ PLFLAAASPP CPSISPSFEP 



100 110 120 130 140 

AE&AAGASRF QPAAGPPPPG AASROGSHSA ELAAARDSGA RSPAGAEPPS 



150 160 170 180 190 

AAAP9GREME NKEITi<GLHK MECRPEERMT REKLKATCMP AWKHEMJERR 

AWKHEWL£KR 

200 210 220 230 240 

NRRGEVWKP IPIKGDGSEV NMLAAEFQGE GCfiGSAAEAP KGRRSPSPGS 
NRRGEVWKP IFVKt3DGSEM MffAAESPGE VQAS^SEAS K3RRSPSPGN 

250 260 270 280 290 

SP9GRSVKPE SFGVRRKRVS PVPFQSSUT PERRAPSFDG FSEYSPEEIS 
SP9C3gyKSE SFGVRRKRVS PVFFQ93*IT PFRRAPSEDG FSEYSPEEIN 

300 310 320 330 340 

RRVNEWMRAR LYIXQQIGHST SFLIGGEDSPD NKYRVFIGPQ lSCSOGSSSAFC 
RKUNKVMRAR LYLLQQIGEN SFLIQGDSFD NKYEVFIGPQ NCSZARGTK: 

350 360 370 380 390 

MU^FVMLKV PQLEPSDEML WRKIIi<NFEV ESLFTQfQHSR RSSRXKAPSR 
XH3JLFVMLKV PQLEPSDEML WRKIT^NFEV ESLFTQKYHSR RSSRIKAPSR 

400 410 420 430 440 

NITQKFVSPM SMSHTLSSSS TSTSSSENSI KDEEEQyCPI CLLGMLBEES 
NITQKFVSRM SNSHTLSSSS TSISSSVNSI KDEEEQtCPI CLDGMLDEES 



FIGURE 3A 



WO 99/41385 



PCT/US99/02974 



1.5/25 



hMEKKl/niMEKKl Protein Alignment 



450 460 470 480 490 

mouse LTVCEDG3N KLHHPOBIW AEECRRNREP LICPLCEISKW RSHDFYSHEL 

human LTVCEDQCRN KLHHHCMSIW AEECRRNREP LICELCRSKW RSHDFYSHEL 

500 510 520 530 540 

mouse SSPVESPASL RAV0 0PSSP 0 QPVAGSCfRFN QESSFNL1HF GIQQIPSA^ 

human SSFVDSPSSL RAAQ OCnVD Q QPLAGS-RRN QESNFMJIHY GIQQHTPAYK 

550 560 570 580 590 

mouse DLAEEWIQVF GMELW3CLFS RNWNIVREMAL RRLSHDV5GA LLLftNGESTG 

human DLAEEWIQVF GMELVGCLFS RNtfNVREMAL RKLSHDVSGA LLLAN3ESIG 

600 610 620 630 640 . 

mouse NSQ3GSQGSL SAGAA9GSSQ PSISGDVVEA CCSVLSIVCA DPVYKVYVAA 

human NSQQG9QGSL SAGAASGSSQ PSISGDWEA. CCSVLSIVCA DFVYKVYVAA 

650 660 670 680 690 

mouse IKTLRAMLW TPCHSLAERI KDQRLLRPW ETETLVKCADA. NSRISQLSIS 

human LKTLRAMLVY TTCHSLAERI KDQRLLRPW DITLVKCADA NSRTSQLSIS 

700 710 720 730 740 

mouse TVLELCKG^ GELAVGREIL KAGSIGVOGV DYVLSCTLGN QAESNSWQEL 

human TVLEIXN3QA GKIAVGREIL KAGSIGVG3V IKVLSCILGN CAESNNWQEL 

750 760 770 780 790 

mouse LGRLCLIEKLi T.T.FFPAEFYP HIVSTDTSQA EFVEXFQTKKL LSLUIFALQS 

human LGRLCT.TTRL IiEFPAEFYP HIVSIDv/SQA EtVhllRYKKL LSLLTFALQS 

800 810 820 830 840 

mouse mSBHSMVOC LSRRIYLSSA RMVTAVPAVF SKLVTMLNAS GSIHPIP3MRR 

human IUSISHSMVGK LSRRIYLSSA RMVTAVPAVF SKLVTMLNAS GSIHFTRMRR 



850 860 870 

mouse F04AIADEVE IAEVIQLGVE 

human RLMAIADEVE IAEVIQLGVE 




880 890 
QAVAPTSCLE NSSLEHTVHR 
QAtAPASCLE NSSLEHTVHR 
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Vimptttki /mMEKKl Protein Alignment 



900 910 920 930 940 

rouse EKTGKGLSAT RLSASSEDIS DRLAGVSVGL PSSTITBQPK PAVQTKGRPH 

human EK3GKGLSAT RLSASSEDIS DRLAGVSVGL PSSTTTEQPK PAVQTKGRPH 

950 960 970 980 990 

irouse SQCLNSSPLS HAQLMFPAPS APCSSAPSVP DISKHRPQAF VPCKIPSASP 

human SQCLNSSPLS HAQLMFPAPS APCSSAPSVP DISKHRPQAF VPCKIPSASP 

1000 1010 1020 1030 1040 

irouse QTQRKFSLQF CJRISCSEHRDS DQLSPVFTQS RPPPSSNIHR PKPSRPVPGS 

human QTQRKFSLQF QRNCSEHRDS DQLSPVFIQS RPPPSSNIHR PKPSRPVPGS 

1050 1060 1070 1080 1090 

irouse TSKLGDATKS SMTLDLGSAS RCDDSFGGGG NSGNAVIPSD ETVFTPVEDK 

human TSKLGDATKS SMTLDLGSAS RCDDSFQGG3 NSGNAVIPSD EIVFTPVEDK 

1100 1110 1120 1130 1140 

irouse CRLCWNTELN SSTFJTIiFAS MPSSDTTVTF KSEVAVLSPE KAENDDTYKD 

human CRIiZWNIELN SSIEDLLEAS MPSSDTTVTF KSEVAVLSPE KAENDDTYKD 



rrouse 
human 



1150 1160 1170 1180 1150 

DVNHNQKCKE KMEAEEEEAL AIAMAMSASQ DALPIVPQLQ VENGEDIIII 
DVNHNQKCKE KMEAEEEEAL AIAMAMSASQ DALPIVPQLQ VENGEDIIII 



1200 1210 1220 1230 1240 

irouse QQDTPETLPG HTKAKQPYRE DAEWLKGQQI GLGAFSSCYQ AQDVGK5TLM 

human QQDIPETLFG HTKAKQPYRE DAEWLKGQQI GLGAFSSCYQ AQDVUiUllM 

1250 1260 1270 1280 1290 

rrouse AVKCVTYVRN TSSEQEEWE ALREETRMMG HLNHPNIIRM DGATCEKSNY 

human AVKQVTYVRN TSSEQEEWE ALRKKIKMMS HLNHPNIIRM DGATCEKSNY 



1300 1310 1320 1330 1340 

rrouse NLFIE/MAGG SVAHLLSKYG AFKESWTNY TEQLLRGLSY LHENQIIHRD 

human NLFTEWMAGG SVAHLLSKYG AFKESWINY TEQLLRGLSY LHENQIIHRD 
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ViMPTFnn /mMEKKl Protein Alicmment 



1350 1360 1370 1380 1390 

mouse VKGANLLEDS TOQRLRIADF GAAARLASKG TCAGEFQG2L LCJFIAFMAFE 

human VKGANLLIDS TGQRLRIADF GAAARIASKG TCAGEPQQQL LGTIAFMAPE 

1400 1410 1420 1430 1440 

mouse VLR3QQYGRS CTWWSVQCAI IEMACAKPEW NAEKHSNHLA LJFKIASATT 

human VLRQQQYGRS CLMflBVQCAI IEMACAKPEW NAEKHSNHLA LIFKIASATT 

1450 1460 1470 1480 1490 

mouse APSIPSHLSP GLRDJAVRCL FJLQFQERPPS RELLKHPVFR TIW* 

human APSIPSHLSP GLRDtfALRCL FJLQFQERPPS RELLKHPVFR TIW* 
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FIG.4 
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FIG. 5 
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FIG.6 



Apoptotic stimuli ( i. e. UV ) 
[ Overexpression of MEKK1 ] 
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Lipman-Pearson Protein Alignment 

Ktuple: 2; Gap Penalty: 4; Gap Length Penalty: 12 

*) Similarity Gap Gap Consensus 

. Index Number Length Length 

(1>1493) (1>1493) 94J 4 1p 1498 

^610 ^620 ^630 ^6^0 f650 f660 

NSGGGSGGSLSAGAASGSSQPS I SGOVVEACCSVLS I VCAOPVYKVYVAALKTLRAMLVY 
. I I I I I I I II I I M II I M I II II I I II I I I I I If I I I I I I M I I I I 1 I I I (I I I I I I I 
TSGGGSGGSLSAGAASGSSQPS I SGDV VEAFCSVLS I VCAOPVYKVYVAALKTLRAMLVY 

*600 *610 *620 *630 *610 *650 

^670 *680 *690 ^700 ^710 *-720 

TPCHSLAER I KLQRLLRPVVOT I L VKCAOANSRTSQLS I ST VLELCKGQAGELAVGRE I L 
I I M I I M I I I I I I I I I II I I M I I II I I I I I I I II I I I I I : II I I I I I M I I I I I I I I I 
TPCHSLAER 1 KLQRLLRPVVOT I L VKCAOANSRTSQLS I STLLELCKGOAGELAVGRE I L 

^660 *670 *680 *690 ^7 00 *710 

^730 ^740 ^750 ^760 *-770 ^780 

KAGS I GVGGVOYVLSC I LGNQAESNNWQELLGRLCL I DRLLLEFPAEFYPHI VSTDVSQA 
1 M I I I I I I M II M I I I M II I I I I I I I I I I I I I I I I I I M I :: M I I I I I f I I I I I I I 
KAGS I GVGGVDY VLSC I LGNQAESNNWQELLGRLCL I DRLLLE I SAEFYPH 1 VSTDVSQA 

^720 *730 *740 *750 <-760 ^770 

^790 f-800 ^810 ^820 ^830 ^840 

EPVE I RYKKLLSLLTFALOS I ONSHSMVGKLSRR I YLSSARMVTAVPAVFSKLVTMLNAS 
I I I M i I I I I I I If : I I I I I I I I I I I 11 II I I I I I I I I I I II I I : I I : : I M I I I II : I I 
EPVE I RYKKLLSLLAF ALQS I DNSHSMVGKLSRR 1 YLSSARMVTTVPPLFSKLVTMLSAS 

^780 ^790 ^800 *810 ^820 ^830 

^850 f860 f820-i ^880 ^890 ^900 

GSTHFTRMRRRLMA I ADEVE I AE V I QLGVEpTVDGHQDSLQAVAPTSCLENSSLEHTVHR 
I I : I I : I I 11 I I I I I II I II M I I M II l(ft:t!:lll 11:11... l:IMMI.i 
GSSHFARMRRRLMA I ADEVE I AE V I QLGSBDTLOGQQDSSQALAPPRYPESSSLEHTAH V 

^840 ^850 ^860 L- *870 ^890 

*910 ^920 <930 ^940 f950 ^960 

EKTGKGLSATRLSASSED I SDRLAGVSYGLPSSTTTEQPKPAVQTKGRPHSQCLNSSPLS 
I I I II II . I I I I I M I I I I I II I I I I II I I I I I : I II I I I I : I I 1 1 II II 1 1 i I I I I II I 
EKTGKGLKATRLSASSED 1 SORLAGVSVGLPSSATTEQPKPTVQTKGRPHSQCLNSSPLS 

^900 ^10 *-920 *930 *940 *950 

*970 <980 *990 ^1000 ^1010 

HAQLMFPAPSAPCSSAPS VP 01 SKHRPQAFVPCK I PSASPQTQRKFSLQFQRNCS 

.: I I I I I I 1 I I I I I I I I M I I I I I I : II I I M t I II 1 1 It I I I I I I I I I I . I I 

PPQLMFPA I SAPCSSAPSVPAGSVTDASKHRPRAFV.PCK I PSASPQTQRKFSLQFQRTCS 

*960 ^970 *980 *990 MOOO ^1010 

^1020 ^1030 ^1010 ^1050 c1060 ^1070 

EHRDSOQLSPVFTQSRPPPSSN I HRPKPSRP VPGSTSKLGDATKSSMTLDLGSASRCDDS 
I : I I I : : I I I I II I I I I I I I I M I I : I : I I I I II I II I I I I I : I : I I Ml I . 1 1 I : I I I I 
ENROSEKLSPVFTQSRPPPSSN I HRAKASRPVPGSTSKLGDASKNSMTLDLNSASQCOOS 

M020 ^1030 M040 H050 ^1060 *1070 

^1080 ^1090 ^1100 ^1 1 10 ^1 120 *H30 

FGGGGNSGNAV I PSDET VFTPVEOKCRLDVNTELNSS IEDLLEASMPSSOTTVTFKSEVA 
I I : I : I I I : I I M I : I I . I M . II I I I I I f I . I f I I I I I I II I I I I I I I I I I I I I I If I I 
FGSGSNSGSAV I PSEETAFTPAEDKCRLOVNPELNSS 1 EDLLEASMPSSDTTVTFKSEVA 

M080 MO90 ^1100 ^1 1 10 M120 M130 

^1140 ^11 50 ^1160 ^1170 <1180 ^1190 

VLSPEKAENDDTYKDDVNHNOKCKEKMEAEEEEALAI AMAMSASQOALP I VPQLQVENGE 
I I I f M I I : I I I I I I M I I I I I I I i I I I I I I I I I I I I I II I 1 I I I I I I I I I I | M I II I I 
VLSPEKAESDDTYKDDVNHNQKCKEKMEAEEEEALA I AMAMSASQOALP I VPQLQVENGE 

M140 ^1150 ^1160 «-1170 ^1 180 ^1190 
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Lipman-Pearson Protein Alignment 

Ktuple: 2; Gap Penalty: 4; Gap Length Penalty: 12 

Similarity Gap Gap Consensus 
Index Number Length Length 

(1>1493) (1>1493) 94.1 4 10 1498 

«-10 ^20 ^30 ^40 *S0 *60 

MAAAAGDRASSSGFPGAAAASPEAGGGGGGGGALQGSGAPAAGAAGLLREPGSAGRERAD 
| | I I t I I I I I f J I I I I I I t t I I I I II I I I I I I I M I I I II I It I I I . I I I I I I I I I 

MAAAAGORASSSGFPGAAAASPEA GGGGGALOGSGAPAAGA-GLLRETGSAGRERAD 

MO ^20 «%30 MO . *50 

^70 ^80 f«0 ^100 <M10 ^120 

wrrrglrkvrsveLdqlpeqplflaaasppcpstspspepaoaaagasrfopaagppppg 

! M : I I I I II I I I I I I I I I I I I II : I I I I I I t I I I I M I I I I I I I I I I I It I I I I I I I 

wrrqqlrkvrsveloglpeoplflta-sppcpstspspepadaaagasgfqpaagppppg 

±60 ^70 ^80 *S0 MOO *:1 10 

«-130 *-140 ^150 ^160 H70 «r180 

aasrcgshsaelaaardsgarspagaeppsaaapsgremenketlkglhkmedrpeermi 

I I I I I I I I I I I I 11 I I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I I I I M II : I I I I I I I I 

aasrcgshsaelaaardsgarspagaeppsaaapsgremenketlkglhkmddrpeermi 

M20 M30 ^1^0 ^150 ^IGO ^170 

^190 ^200 ^210 ^220 ^230 ^240 

REKLKATCMPAWKHEWLERRNRRGPVV VKP I P I kgdgsevnnlaaepogegqagsaapap 
M I I I I I I I I I I H M M I I I M M I I I I I It t I I II I I :: I I M I 1 1 I I 1 I I 1 f 1 I I I 
REKLKATCMPAWKHEWLERRNRRGP VVVKP I P I kgdgsemsnlaaelggegqagsaapap 
M 80 1 90 *200 ^2 1 0 *220 *230 

«-250 c260 *270 ^280 ^290 c300 

kgrrspspgsspsgrsvkpespgvrrkr vspvpfqsgr I tpprrapspdgfspyspeets 

I I l II I I I M I I M I I II I I I I I M I I II I I I I I M I I I I I I I I M I I I M I I I I I II I 

kgrrspspgsspsgrsgkpespgvrrkr vspvpfqsgr I tpprrapspdgfspyspeets 

*2<*0 ^250 ^260 4 270 *280 *290 

«-310 >r320 c330 *340 ^350 ^360 

RR VNK VMRARLYLLQQ I GPNSFL I GGDSPDNK YRVF I GPGNCSCGRGAFC I HLLFVhLRV 
I | 1 M II II I 11 I I I I I I I I I I II 11 1 I I M I I 1 1 I 1 1 1 1 M I II I I : 1 I I I I M I I I It 
RR VNK VMRARLYLLQQ I GPNSFL I GGDSPDNKYRVF IGPQNCSCGRGTFC IHLLFVMLRV 

*300 *310 *320 ^330 *340 ^350 

^370 ^380 *390 *400 «^10 c420 

FQLEPSDPMLWRKTLKNFE VESLFQKYHSRRSSR I KAPSRNT I OKF VSRMSNSHTLSSSS 
| I I I I I I I I M I I M It I I I I I II I MM I II IMIIlllllllllllllll.il Ml I I 
FQLEPSDPMLWRKTLKNFE VESLFQKYHSRRSSR I KAPSRNT I QKFVSRMSNCHTLSSSS 

^360 ^370 *380 *390 ^00 M 10 

^130 ^40 «^50 ^460 *470 <H*80 

TSTSSSENS 1 KDEEEOMCP I CLLGMLDEESLTVCEOGCRNKLHHHCMS I WAEECRRNREP 
M II It I M M It I I I 11 11 II I II II M II II I I 1 I I 11 M It I I I 11 M II II M M I 
TSTSSSENS 1 KDEEEOMCP I CLLGMLDEESLTVCEOGCRNKLHHHCMS I WAEECRRNREP 

M20 M30 MlO M50 M60 ^470 

^90 «-500 ^510 ^520 ^530 *-540 

L I CPLCRSKWRSHOFYSHELSSPVESPASLRAVQOPSSPQQPVAGSQRRNQESSFNLTHF 
I M M II M I I II II II I I I II 11 : 1 I : 1 M : I I I I I M I I II II II I II 11 I : I M I I : 
L I CPLCRSKWRSHDFYSHELSSPVDSPTSLRGVOOPSSPOQPVAGSORRNQESNFNLTHY 

^480 *-490 ^500 ^510 ^520 ^530 

^550 ^560 ^570 *580 ^590 *600 

GTQQ 1 PSAYKDLAEPWI QVFGMELVGCLFSRNWNVREMALRRLSHOVSGALLLANGESTG 
I M II I : II M II II I M . I I I I I I M I M M I I I I I M I 1 M II M I M I M M M II I 
GTQQ I PPAYKDLAEPWI QAFGMELVGCLFSRNWNVREMALRRLSHOVSGALLLANGESTG 

«-540 ^550 *-560 ^570 ^580 *-590 
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f 

LJpman-Pearson Protein Alignment 

Ktuple: 2; Gap Penalty: 4; Gap Length Penalty: 12 

Similarity Gap Gap Consensus 
t __ Index Number Length Length 

(1>1493) (1>1493) 94J 4 10 1498 

^1200 ^1210 ^1220 c1230 ^1240 f-1250 

DI I I I QODTPETLPGHTKAKQPYREDAEWLKGQQ 1 GLGAFSSCYQAQDVGTGTLMAYKOV 
| M | I 1 I I I I I II I 1 I M I :: i I II I : II I I I I I I I M I M I I t N I I I I I I I I I I 1 I I I 
DI I I I QQDTPETLPGHTKANEPYREOTEWLKGGQ I GLGAFSSCYOAQDVGTGTLMAVKQV 
M200 ^1210 ^1220 *1230 *1240 *-1250 

^1260 ^1270 *\2&0 ^1290 H300 *-13lO 

TYVRNTSSEQEEVVEALREE I RMMGHLNHPN I I RMLGATCEKSNYNLF I EWMAGGSVAHL 
I | l I I I I I I I I I M I I II I I I II I : I II I I I I I I I I I I M I M I I M I I I I I I I : I I I I I 
TYVRNTSSEQEEVVEALREE I RMMSHLNHPN I I RMLGATCEKSNYNLF I EWMAGASVAHL 
^1260 ^1270 M280 ^1290 M300 ^1310 

^1320 ^1330 f1340 c1350 ^1360 fl370 

LSKYGAFKESVV I NYTEQLLRGLSYLHENQ I I HROVKGANLL I DSTGQRLR I ADFGAAAR 
| | | | | | I M 1 I I I 1 I II M I I M I I I I 11 I I I I I I I I I I I M I I I I I I I I I I M II I I I I 
LSKYGAFKESVV I NYTEQLLRGLSYLHENQ I ! HRDVKGANLL I DSTGQRLR I ADFGAAAR 
^1320 ^1330 ^1340 M350 M360 ^1370 

f13t80 ^1390 ^1400 cl^lO *1420 H430 

LASKGTGAGEFQGQLLGT I AFMAPEVLRGQQYGRSCDVWSVGCAI I EMACAKPPWNAEKH 
M I I I II I M I I II I I I I I I I I I I M II M I I ! I M I t I M I I I I M M M I I II I I I I I 
LASKGTGAGEFQGQLLGT I AFMAPEVLRGQQYGRSCDVWSVGCAI I EMACAKPPWNAEKH 
^1380 ^1390 M400 M420 *1430 

+Wi\o <r1450 + 1160 ^1470 ^1480 d490 

SNHLAL I FK I ASATTAPS I PSHLSPGLRDV AVRCLELQPQDRPPSRELLKHPVFRTTW 
I I | I I I I I I I I I I I I I II I I I I I I I t I I I I I : I I It I I I I I I M II I I I I I I I II It I 
SNHLAL I FK I ASATTAPS I PSHLSPGLRDV ALRCLELQPODRPPSRELLKHPVFRTTW 
<)HHO ±\t*$0 *1470 ^1480 M490 
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MEKK 1 



rat 
mouse 

rat 
mouse 

rat 
mouse 

rat 
mouse 

rat 
mouse 

rat 
mouse 

rat 
mouse 

rat 
mouse 

rat 

mouse 

human 

rat 

mouse 

human 

rat 

mouse 

human 

rat 

mouse 

human 

rat 

mouse 

human 

rat 

mouse 

human 

rat 

mouse 

human 



MAAAAGDRASSSGFPGAAAASEEA GGGGGALQGSOAPAAG-AGLLRETGSAGRE 

MAAAAGDRASSSGFPGAAAASPEAGGG^ 

RADWRRQQIiRKVRSVELDQLPEQF 
RADWRRRQLRKVRSVOJD^ 

GPPPPGAASROSSHSAEIJ^AARDSGARSPAGAEPPSAAAP 

DDRP EER MIREKLKATCMPAWKHE^ 
EDRPEERMIREKLKATCHPAWKHEW^ 

GEGC^GSAAPAPKGRRSPSPGSSPSGRSGKPESPGTVRRKRVS 

GEGQAGSAAPAPRGIUISPSPGSSPSGRSVKPESPGVRRKRVSFVPFQSGRITPPRRA 

PS PDGFS FYS PE2^TSRRVNKVMRARLYLX<QQIGPNSFLIGGDS PDNKYRVF IGPQNC 
FSFlXSFSPYSPEOTSRRVNKVMRARLYIiliQQrc 

SCGRGTFCIHLIiFVMLiRVFQLEF 
SCXSRGAPCIHIJjFVMLRVFQLEPSDPMLWR^ 

RlTCaQKFVSRMSNCHTI^SSSTSTSSSENSI^ 

RNTIQKFVSRMSNSHTLSSSSTSTSSSENSIKDSEEQMCPlCIiriG^ jDEESLTVCED 

GCRNKLHHHCMSIVMIECRRNREPLICPLCI^ 
GCRNKLHHHCMSIWAEECRRNREPI^ 

NKLHHHCMSIWAEECRRN PLICPLCRS WRSHDFYSHEIiSSPVDSPSSL 

QQPSSPQQPVAGSQRRNQESNFNIiTHYGTQQXPPAYKDIiAEPWIO 
QQPSSPQQPVAGSQRRNQESSFNI/THFGTQQIPSAYKDIiAEPWIQVFG^ 
Q V HPIAGS RRNQESOTNI/rHYGTOQIPPAYTO 

HNWNVRQIALRRIiSHD^^ 

RNWNVREMAIJUUiSHT^aALI^^ SQTS SGDV 

VEAFCSVLSIVCADPVYXVYVAAI^^ 

VEACC^VI^IVCADPVYKVYVAALOT^ 

VEACC 

VKCADANSRTSQLSISTVLEIiCKGQ^ 
VKCADANSRTSQLSISTVIiEliCKGQAGEIiAVG^ 



AESNNWQELIiGRIXIiXDRIiLLET SAEFYTHIVSTD^ 

AESNNWQELiIiGKLCLIDRT J iT iKFPAEFYFnTySTPVSQAEPVEIKYKKIjIjSIiliTFAli 

PAEFYFHIVSTCVSQAEPVEXRYKKUiSIjL FA 

QSIDNSHSMVGKLSRRIYLS SARMVTT\^PIFSKLVTMLSASGSSHFARMRHRIjMAI 
QSIONSHSMVGKLSRRIYIjSSARMVTAVPAW t 
K ID SHSMVG SR Dlff^LCYDDGRSAVCFPSW PCIjMEiljGSTHFTRMRRRLMAl 
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rat ADEVEIJtfSVIQIXSSEOTIJXSQQDSSQ 

mouse ADEVEIAEVIQI/SVEDTVDGHQDSI^ 

human ADEVEIAEVTQI^EVPTVTOHQDSLRA^ 

rat SASSEDISDRLAGVSVGI^SSATTEQPK^^ 

mouse SASSEDISDRIAQVSVGI^SSTCTBQPKPAV^^ 

human STSSEEISDRIjAGVSVGFPSSTTraQFOTAV 

rat SAPCSSAPSVPAGSVTDASKHRPRAFVPCKIPSASPQTQROT 

mouse SAPCSSAPSVP DISKHRPQAFVPCKIPSASPQTQRKFSIjQFQRNCSEHRDSD 

human SAPCSSAF VP DISKHRPQAFVPCKIX.PHLPQTQRKFSLQFQRN EHRDQT 

rat KLSPVFTQSRPPFSSNIHRAKASRPVPGSTS 

mouse QLSPVFTQSRPPPSSNIHRFKPSRFVPGSTSKI/n^ 

human QLSFVFTQSQDPTSSNIHRFKPDRPATCST^ 

rat GSNSGSAVIPSEETAFTPAEDKOUiDVNPE^ 

mouse GGNSGNAVIPSDETVFTPVEDKOtfiDVOT 

human GGNSGNAVIPSDETVFTPVEDKCRLDVNTKLNSSIE^ 

rat VLSPEKAESDDTYKDDVNHNQKCKI2CMEAEEEE 

mouse VLS PEKAENDDTYKDDVNHNQKCKEKMEA KFiRKALAIAMAMS ASQDAIiPIVPQLQVE 

human VLSPEKAENDDTYK VY 

rat NGEDIIIICXiOTPEa^GHTKANEITO 

mouse NGEDIIIIQQDTPETLPGHTKAKQPY^ 
human VIQQDTPETLPGHTKAKQPYREDAEWL 6 QIGLGHF 

rat MAVKQVTyVRNTSSEQEEVVEALREEIRMHfiOT 

mouse MAVKQVTyyRNTSSEQKEVVEALREEXRMMGH^ 

human £BXR KSKLNHP IXRMLG TGKKSNY LFIEW 

rat MAGASVAHIjLSKYGAFKESVVINYTEQIj^^ 

mouse MAGGSVAHT-LSKYGAFKESWI^^ 

human MAGGSVAHLLSKTOAF ESWX YTEQ LRGLSYLHENQIIH DVKGANLLID TG 

rat RLRlADFQAAAMJ^KGTGAGEFQGQIilJG 

mouse RLRXAI3FGAAARIJ\£KGTGAGEFQGQIiI^ 

human RIiRIAiaFGAAA LASKG GAGEFQGQL GTIAFMAPEV RG QYGRSCDVWSVGCAI 

rat lEMACAKPPWNAEKHSNHLALXFIOA^ 

mouse rEMACAKPPWNAEKHSNHIJtfjira 

human ZEt&CKt&BM&E&tShMl^ 

rat PPSKKT »T iKHPVFRTTW 

mouse PPSRELLJCHFVFRCTW 

human PPSRELLKHPVFRTT 
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